Abstract-Hydrogeological parameters in part of crystalline basement rock terrain were characterized using pumping test data. Five boreholes were used in this study for the evaluation of transmissivity (T), hydraulic conductivity (K) and specific capacity (Sc) of the study area. The transmissivity values obtained from the five boreholes shows that the aquifer potentiality of the study area varies from weak to high potential with an average value of 209.21m 2 /day, which signifies a moderate aquifer potential condition for the study area. The values of the hydraulic conductivity obtained shows that the aquifer is typical of clean sand (fine and coarse) and gravels. The result of the specific capacity obtained from the present study show that the aquifer in the study area is an unconfined aquifer.
I. INTRODUCTION
The evaluation of aquifer characteristics through the analysis of pumping test data has become a standard procedure in the evaluation of groundwater resource potential. Transmissivity and hydraulic conductivity are among the most important hydrogeological data needed for managing and evaluating of groundwater resources. Transmissivity describes the general ability of an aquifer to transmit water over the entire saturated thickness, while hydraulic conductivity measures this ability by unit area. The specific capacity of a well measures both the effectiveness of a well and also the aquifer characteristics of transmissivity and storativity. It is defined as the ratio of pumping rate and the drawdown [1] . The specific capacity is not a constant, but varies with pumping time, pumping rate, well construction, boundary conditions in the aquifer, and the influence of nearby pumping wells.
The evaluation of hydraulic properties of subsurface aquifers is an important task in groundwater resources assessment and development. This is because these properties are important in determining the natural flow of water through an aquifer and its response to fluid extraction [2] Besides, they are useful parameters for groundwater protection and prediction of contaminant transport [3] . The town is located within the Precambrian Basement Complex in the Northern part of Adamawa State. The rocks in the area are the Migmatite-gneisses and the Older granites. Some parts of the study area overlying the basement rocks are the alluvial deposits, which are derived from the weathering of the basement rock uphill and in situ. Geologic log data indicate that the thickness of the alluvial deposits to the bedrock range from about 5m to 25m along the river Yedsarem. The area is made up of two aquifer systems based on geological reconnaisance, the nature of the water and analyses of borehole lithologic logs. These are the fractured basement mainly magmatic [4] .
III. METHODOLOGY
Constant rate test and recovery test measurement was conducted on five newly drilled boreholes in the study area. The drawdown measurement time of the boreholes varies from 50 to 210 min. while the recovery time varies from 10 to 35min. Lithologic logs and supplementary geological and hydrogeological information were obtained from available maps of the study area and records of the boreholes. The logs enabled the establishment of the subsurface stratification, casing and screen positions, static water levels and aquifer textural properties. Water level measurement, drawdown, specific yield and the aquifer thickness was estimated from surface exposure and/or from the screen length of the aquifer. These data were used to determine aquifer hydraulic properties such as transmissivity (T), hydraulic conductivity (K) and specific capacity (Sc). The relevant data of the five boreholes properties from testing test results in terms of the static water level SWL, yield Q, final drawdown S, and thickness h of the aquifer are presented in Table 1 . Pumping test data was analysed using Groundwater Pumping Test (GWPT) software by [5] to estimate the transmissivity and hydraulic conductivity of the aquifer based on the [6] non-equilibrium graphical method. This method has been found suitable where the abstraction well itself serves as the observation well, as is the case in the present study [7] . By this method, the transmissivity (T) is estimated by fitting a straight line to drawdowns on an arithmetic axis versus time on a logarithmic axis in a semi-log plot by; = 2.30
∆
(1) Where Qis pumping rate, ΔS is drawdown difference per log cycle.
While the hydraulic conductivity K, is calculated for each boreholes using,
Where T is same as in (1) and h is the thickness of the aquifer (which is equivalent to the total screen length) Specific discharge Sc, is also calculated by dividing pumping rate, Q over final drawdown, S given as; =
IV. RESULTS
The available lithologic logs shows that the water-bearing sections of the subsurface soil sequence comprises of the weathered/fractured basement which are of medium, fine and coarse-grained size granitic rock. The presence of fines in the aquifers reduces porosity and permeability and consequently the yield potential of the aquifers. The overburden of the basement areas are characteristically clayey and consolidated sand. The drawdown verse time graph for the five boreholes as obtained from the GWPT software and the computed results for transmissivity and hydraulic conductivity are presented in fig.2 . From the result in Table 2 , transmissivity values range from 1.23 x l0 -4 m 2 /sec (10.62m 2 /day) in Lokuwa area to 1.60 x 10 -1 m 2 /sec (691.20m 2 /day) in Kolere with an average of 6.69 x 10 -3 m 2 /sec (209.21m 2 /day) in the study area. According to transmissivity classification scheme of [8], the aquifer potentiality of the study area varies from weak to high potential within the study area. Borehole in Kolere area depicts a high aquifer potential condition while Lokuwa area has a low aquifer potential condition. The average value of 209.21m 2 /day signifies a moderate aquifer potential condition for the study area. These values are indication of the good permeability in the study area.
Hydraulic conductivity values is proportional to the transmissivity value in the study area. It ranges from 2.96 x 10 -3 m/sec in Lokuwa area to 2.40 x 10 -1 m/sec in Kolere with a mean value of 3.85 x 10 -6 m/sec. The values of the hydraulic conductivity obtained shows that the aquifer is typical of clean sand (fine and coarse) and gravels according to classification by [9] and [10]. This was observed from the core sample during drilling. The specific capacity values range from 0.01m 3 /sec/m to 0.40m 3 /sec/m. Reference [9] defined the storage coefficient (S) as the volume of water that an aquifer releases or takes into storage per unit surface area of the aquifer per unit component of the head normal to that surface. In an unconfined aquifer, the storage coefficient corresponds to its specific yield and has a value that varies from 0.01 to 0.35, while for confined aquifers, it varies from 0.00001 to 0.001 [11] , [12] . The result obtained from the present study show that the aquifer of the study area is an unconfined aquifer.
